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INTERNET PROTOCOL ENABLED MULTIMEDIA MAIL SYSTEM 
WITH REDUCED BANDWIDTH REQUIREMENTS 

Field of the Invention 
The present invention relates generally to multimedia communications 
system, and in particular, to a method and system for lowering the amount of air 
interface bandwidth used to send multimedia mail messages to a multimedia mail 
system. 

Background of the Invention 
Wireless communication systems are well known. Wireless 
communication systems allow mobile radiotelephones to communicate with each 
other and other networks, such as the Internet and the public telephone network. 
First and second generation wireless telephone systems are generally 
constrained in the amount of bandwidth available for communication. This limits 
capacity and also the types of services that are provided. Third generation 
wireless systems hold the promise of greater bandwidth, thereby increasing 
capacity and allowing for enhanced services, such as multimedia services. Third 
generation wireless communications devices include, in addition to a voice 
communication interface, capability for communication of data and display of 
data, including video. 

Voicemail systems are also known. Voicemail systems allow callers the 
option to leave voicemail messages for parties who are unavailable. In order to 
leave a message, the caller is typically prompted to enter a command on a 
keypad of a handset or wait for a specified tone, or both. The voicemail system 
then records the voicemail message for a predetermined amount of time or until 
the caller ends the call. Proposed third generation wireless systems will permit 
wireless users the capability to leave messages in multimedia mail systems 
similar to that of voicemail systems. However, voicemail systems presently 
function as real-time entities that use the same amount of air interface bandwidth 
for recording voice messages as for regular telephone calls. This is a problem. 
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Therefore a need exists for a method and system for lowering the amount 
of air interface bandwidth used to send multimedia mail messages to a 
multimedia mail system. 

5 Summary of the Invention 

In accordance with one aspect of the present invention a method is 
provided for storing multimedia mail messages to save air interface bandwidth. 
The method begins with a first device initiating a call to a second device. 
Preferably, the first and second devices are each a wireless telephone, a 
10 computer or a personal digital assistant. Then, a determination is made as to 
whether a user of the second device is available. If it is determined that the user 
of the second device is not available, a user of the first device is provided with an 
u option to send a multimedia mail message. Preferably, the option to send a 
H multimedia mail message is displayed to the user of the first device in an HTML 
H115 (HyperText Markup Language) menu that is included with a SIP (Session 
SJ Initiation Protocol) INVITE message. If the user chooses to send a multimedia 
^ mail message, a change is made to the bandwidth requirements for the 
I multimedia mail message. Preferably, the bandwidth requirements are reduced, 

for example, by specifying a "best efforts" transfer mode. After the bandwidth 
G20 requirements are changed, the multimedia mail message is transmitted over-the- 
p air to a multimedia storage system, where the multimedia mail message is stored 
y until the user of the second device retrieves it. Preferably, the user of the second 
device retrieves the message by streaming or downloading. 

A multimedia-based answering system resides in or is coupled to a 
25 multimedia communications system. The multimedia-based answering system 
receives and stores multimedia mail messages. The multimedia-based 
answering system includes input processing and storage for receiving the 
multimedia mail message in a non-real-time mode (due to bandwidth reduction); 
a transcoder for coding the multimedia mail message into a format for storage; 
30 and a multimedia storage system for storing the coded multimedia mail message. 
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Brief Description of the Drawings 
FIG. 1 is a block diagram of a multimedia communications system in 
accordance with the present invention. 

FIG. 2 is a block diagram of a preferred embodiment of a multimedia- 
5 based answering system in accordance with the present invention. 

FIG. 3 is a flow diagram illustrating a method for storing a multimedia mail 
message in accordance with the present invention. 

Detailed Description of the Preferred Embodiments 
10 FIG. 1 is a block diagram of a preferred embodiment of a multimedia 

communications system 100 in accordance with the present invention. Users 
interact with multimedia communications system 100 via user equipment or user 
terminals 102. Multimedia communications system 100 includes a third 
S generation wireless system, as defined by the 3 rd Generation Partnership Project, 
EP15 also known as 3GPP (see 3gpp.org). User terminal 102 is typically a mobile 
□ device that includes a user interface and an interface for coupling to 
J* communications system 100. The user interface of user terminal 102 is typically 
s referred to as terminal equipment and generally includes an audio interface, such 
Jjjl as a microphone and speakers, a visual interface, such as a display, and a user 
CfeO input interface, such as a keyboard or touch pad. The interface for coupling to 
p communications system 100 is typically referred to as a mobile terminal and 
SM generally includes an over-the-air interface for transmitting and receiving data. 

The over-the-air interface of user terminal 102 is used to communicate 
with base stations 104. In the preferred embodiment, base stations 104 include 
25 an over-the-air interface that is complementary to the over-the-air interface of 
user terminal 102. Most preferably, user terminal 102 and base stations 104 
communicate over-the-air using a packet-based protocol. 

Multimedia communications system 100 provides users with a variety of 
options for communication. Users are able to transmit and receive multimedia 
30 communications, including audio, voice, video, and all types of data. Multimedia 
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communications system 100 provides access to data networks, such as the 
Internet, and public telephone networks, including wireless networks. 

In the preferred embodiment, the multimedia communications that are 
directed to and received from users via base stations 104 are coordinated and 
5 transferred using a serving GPRS (GSM Packet Radio System) support node 
(SGSN) 106, a gateway GPRS support node (GGSN) 1 10, a call session control 
function (CSCF) 1 14 and a home subscriber system 118. SGSN 106 
coordinates multimedia transmissions to and from base stations 104. SGSN 106 
is coupled to GGSN 1 10 via a data link 112. GGSN 110 interfaces the 
10 multimedia communications to and from SGSN 106 to other networks. Call 
session control function 1 14 is coupled to GGSN 1 10 via a data link 116. Call 
session control function 114 coordinates and executes a signaling protocol used 
y :: to establish, maintain and control calls or sessions for communications involving 
H user terminals 102. A home subscriber system 1 18 is coupled to call session 
P15 control function 1 14 via a data link 120. Home subscriber system 118 includes 

v'z"i 

S subscriber profile information, including information traditionally associated with a 
J* home location register for a mobile subscriber. 
* To facilitate ancillary and support functions within multimedia 

;fi. communications system 100, a charging gateway function (CGF) 122 and a 
f JO media resource function 124 are provided. Charging gateway function 122 is 
□ coupled to SGSN 106 and GGSN 1 10 to account for packets passing through 
y these elements for accounting, billing and other purposes. Media resource 
function 124 is coupled to call session control function 114 and to GGSN 110. 
Media resource function 124 provides resources for conference bridging, tones, 
25 announcements, text-to-speech conversion, automatic speech recognition and 
other service functions for communications through GGSN 110. 

GGSN 110 couples user terminals 102 to other networks. In particular, 
GGSN 1 10 is coupled to an Internet protocol (IP) network 146 via a data link 148. 
Data link 148 preferably implements a packet-based protocol for transfers to a 
30 data network. Data link 148 and IP network 146 provide access to any elements 
connected to IP network 146, such as, for example, a computer 154. GGSN 110 
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is also coupled to a media gateway 130 via a data link 150. Media gateway 130 
is in turn coupled to a public switched telephone network 142 via a 
communications link 152. Media gateway 130 converts packetized voice 
received from GGSN 1 10 to a circuit-switched protocol acceptable to the public 
5 switched telephone network 142. Conversely, media gateway 130 converts 
circuit-switched communications received from public switched telephone 
network 142 to packetized communications acceptable to the user terminal 
transported through the GGSN 110. Media gateway 130, data link 150, and 
communications link 152 provide an interface for user terminals 102 to the public 
10 switched telephone network 142. By virtue of this connection, user terminals 1 02 
are coupled to elements attached to the public switched telephone network, such 
as telephone 144. 

M; The signaling and control necessary to interface user terminal 102 via 

q GGSN 110 with public switched telephone network 142 is controlled and 
jjjl 5 provided by call session control function 1 1 0, a media gateway controller 1 26 
q and a transport signaling gateway 134. Media gateway controller 126 is coupled 
m to call session control function 1 14 via a data link 1 28. Media gateway controller 

1 26 is coupled to control media gateway 1 30 via data link 1 32. Call session 
rg control function 1 14 determines based on a signaling protocol any necessary 
rf20 media gateway resources needed for a particular communication or session. 
O These needs are transmitted to media gateway controller 126, which in turns 

configures and establishes the necessary resources in media gateway 130 and 
also provides the necessary signaling to transport signaling gateway 134. The 
resources in media gateway 130 are configured to transfer the actual (bearer) 
25 data between the GGSN 110 and the public switched telephone network 142. 
Transport signaling gateway 134 converts the signaling protocol from the media 
gateway controller 136 to a signaling protocol necessary for public switched 
telephone network 142. 

Applications and services are preferably coupled to multimedia 
30 communication system 100 for use in interaction with user terminals 102. In 
particular, call session control function 1 14 is coupled to an applications and 
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services network 156 via a data link 158. Also, home subscriber system 118 is 
preferably coupled to application and services network 156. A myriad of services 
and applications may reside in or be coupled to application services network 156, 
including a multimedia-based answering system in accordance with the present 
5 invention. 

In the preferred embodiment, SGSN 106, GGSN 110, CGF 122, media 
resource function 124, CSCF 1 14, media gateway controller 126, media gateway 
130, and home subscriber system 118 are processor-based apparatus with data 
link interfaces for coupling together as described above and shown in FIG. 1 . 
1 0 These apparatus include one or more processors that execute programs to 

implement the functionality described herein and generally associated with third 
generation wireless systems. The flexibility of these processor-based systems 
H- permits ready integration into these systems of a multimedia-based answering 
g system in accordance with the present invention. 

jjj 5 FIG. 2 is a block diagram of a multimedia-based answering system 200 in 

□ accordance with the present invention. Multimedia-based answering system 200 
j£ includes input processing and storage 204, transcoder 206 and multimedia 
^ storage system 208. Input processing and storage 204, transcoder 206 and 
fy multimedia storage system 208 are coupled via data links 210. Preferably, 
\ Jo transcoder 206 is a remote resource that is coupled to multimedia-based 
P answering system 200, when needed. Alternatively, transcoder 206 is co-located 

with multimedia-based answering system 200. Multimedia-based answering 

system 200 is coupled to or resides in multimedia communications system 100. 

In a preferred embodiment, multimedia-based answering system 200 resides in 
25 application and services network 156 and is coupled to CSCF 1 14 and home 

subscriber system 118. Alternatively, multimedia-based answering system 200 is 

incorporated and integrated into a processor-based apparatus associated with 

multimedia communications system 100. 

Input processing and storage 204 is coupled to multimedia 
30 communications system 100 to receive a multimedia mail message in 

accordance with the present invention. Input processing and storage 204 
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receives the multimedia mail message, collects the data, rearranges the data in a 
sequential fashion (the data may not be received sequentially), and then provides 
the data to transcoder 206. Input processing and storage 204 is preferably 
implemented using a microprocessor, digital signal processor or combination of 
5 these with appropriate memory and programming to implement the identified 
functions. Notably, input processing and storage 204 does not require that the 
data it receives be received in real-time or something close to real-time. Hence, 
a bandwidth adjustment to receive data at a "best effort" data rate is acceptable. 
Transcoder 206 is any audio, video or other encoder or decoder or 
1 0 transcoder necessary to convert a received message to a preferred storage 
format. Preferably, transcoder 206 is a standard transcoder that expects input 
data at approximately real-time and converts that input data into a format for 
M= storage by multimedia storage system 208. Input processing and storage 204 
Jsj provides data to transcoder 206 in any manner and with the correct timing 
lp= 1 5 expected by transcoder 206. 

□ Multimedia storage system 208 stores the output data from the transcoder 

fJJ for subsequent playback to a user. The format for storage varies. Preferably, 
«_ the multimedia mail message is stored in a compressed format that is most 
fy acceptable to the multimedia storage system. Retrieval of the multimedia mail 
fpj20 message may require transcoding to another format that is acceptable to the 
Q user device retrieving the message. The retrieval is alternatively in a streaming 
or downloaded format. 

FIG. 3 is a flow chart illustrating a method for storing multimedia mail 
messages in accordance with the present invention. FIG. 3 is described below 
25 with reference to the preferred embodiments of FIG. 1 and FIG. 2. A call is 
received from a user of a first device to a user of a second device (300). A 
determination is made as to whether the user of the second device is available 
(302). This determination is made in a traditional manner by the second user's 
home network. If the user of the second device is not available, then the user of 
30 the first device is provided with an option to send a multimedia mail message 
(304). More specifically, in the preferred embodiment, the call session control 
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function 1 14 in the second device's home network invokes the multimedia-based 
answering system 200. Then, the CSCF 1 14 or the multimedia-based answering 
system 200 sends an HTML menu, preferably as a part of a SIP INVITE 
message. The HTML menu provides the option to send a multimedia mail 
5 message. 

If the user of the first device wants to send a multimedia mail message, 
the bandwidth requirements are changed for the call (306). In particular, if the 
call from the first device to the second device was the initially to be a real-time 
multimedia call, including video data, then the bandwidth requirements for the 
1 0 call initially may have been set for a real-time multimedia class quality of service, 
which requires substantial bandwidth in order to accommodate real-time 
transmission of video and/or voice data. However, in accordance with the 
j™ invention, such a high quality of service is not necessary for the transmission of 
S the multimedia mail message. In particular, the multimedia-based answering 
y 5 system 200 accommodates non-real-time transmission of multimedia data, 
p Therefore, the changing of bandwidth requirements is typically a reduction in the 
m amount of bandwidth required for the call. This may be accomplished by 
%, specifying a "best effort" quality of service for the transmission, such that the 

packet-based system will send data using less bandwidth. The negotiation of the 
^0 change in bandwidth is accomplished by signaling possibly done by CSCF 1 14 
O and involving user terminal 102 and multimedia-based answering system 200. 

After the bandwidth requirements and redirection of the message to the 
multimedia-based answering system 200 are established (306), the multimedia 
mail message is sent to the multimedia-based answering system (308). In 
25 particular, the first device preferably buffers and records the multimedia mail 
message, for example, using a camera, microphone, encoders and memory. 
Then the message is sent through multimedia communications system 100 to 
multimedia-based answering system 200. In particular, for a wireless device 
102, the multimedia mail message is sent over the wireless interface to a base 
30 station 104. The multimedia mail message is then sent through various network 
devices to multimedia-based answering system 200. The multimedia mail 
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message is preferably sent using a best effort quality of service and associated 
bandwidth, rather than a conversational quality of service bandwidth. 

The multimedia mail message is stored in the multimedia-based 
answering system 200 for subsequent retrieval (310). In particular, the 
5 multimedia mail message is received by multimedia-based answering system 
200 as a series of packets. The packets may not be sequentially received. Input 
processing and storage 204 receives the mail message as packets delivered 
over the communications system 100. The message is sequentially arranged by 
input processing and storage 204 and eventually sent to transcoder 206. 
1 0 Transcoder 206 receives the data, processes the data, and stores the data in 
multimedia storage system 208. The multimedia mail message is retrieved by 
the user by downloading or streaming after the appropriate communications are 
M= set up between the user's device and the multimedia-based answering system 
O 200. 

jj} 5 FIG. 3 describes the user of the first device being connected to the 

p multimedia-based answering system 200 when the user of the second device is 

g unavailable. There are alternatives for connecting the user of the first device to 

the multimedia-based answering system 200 in accordance with the present 
fij invention. The user of the first device is alternatively connected to the 

multimedia-based answering system 200 when the user of the first device dials 
direct to the answering system, when the user of the first device is disconnected 
from the user of the second device, or when the user of the second device 
forwards the call to the answering system. Then, the flow continues at step 304. 
The present invention allows air interface bandwidth to be lowered when 
25 sending multimedia mail messages to a multimedia mail system. When a mobile 
user selects an option to send a multimedia mail message, the bandwidth 
requirements for the multimedia mail message are changed. The multimedia 
mail message is then sent to the multimedia mail system for storage until a called 
party retrieves the message. Advantageously, this invention helps to alleviate 
30 some load off the air interface bandwidth. 
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Whereas the present invention has been described with respect to specific 
embodiments thereof, it will be understood that various changes and 
modifications will be suggested to one skilled in the art and it is intended that the 
invention encompass such changes and modifications as fall within the scope of 
the appended claims. 



